Inhibition of paclitaxel-induced A-fiber hypersensitization by gabapentin.
Paclitaxel (Taxol) is a widely used chemotherapeutic agent in the treatment of several tumors. However, its use is often associated with the generation of peripheral neuropathic pain expressed as mechanical allodynia and thermal hyperalgesia. The molecular mechanism behind this debilitating side effect is obscure, and efficient drugs for its prevention are required. We sought to clarify the cellular changes in the involved nociceptor types underlying paclitaxel-induced neuropathic pain and to test for an alleviating effect of gabapentin treatment in a murine model of paclitaxel-induced neuropathic pain. We found that a single treatment with paclitaxel (4 mg/kg i.p.) led to a decrease in both thermal and mechanical nociceptive thresholds as well as a reduction in the thresholds for 250-Hz (A delta-fiber) and 2000 Hz (A beta-fiber) but not 5-Hz (C-fiber) sine wave electrical stimuli-induced paw withdrawal. The paclitaxel-induced neuropathic pain was completely abrogated by gabapentin (30 mg/kg i.p.) treatment. Furthermore, we found that mRNA and protein levels of the voltage-gated calcium channel (alpha 2)delta-1 subunit (Ca(alpha 2)delta-1), one of the putative targets for gabapentin, was up-regulated in dorsal root ganglions (DRGs), as well as increased expression of Ca(alpha 2)delta-1 protein in medium/large-sized DRG neurons by immunohistochemistry, following paclitaxel treatment. This suggests that paclitaxel induces A-fiber-specific hypersensitization, which may contribute to the functional mechanical allodynia and hyperalgesia, and that gabapentin could be a potential therapeutic agent for paclitaxel-induced neuropathic pain.